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ABSTRACT OF TBS PISClOSUSS 

A booster unit for dieae} eleotrio locoootive 
Having a fra»e-njoTiiit*d diesel engine, a main traction 
generator and a aBrlaa of traction motors connected to 
said generators is disclosed- It ia comprised of a *ae 
turbine nouoted on th& frama adjacent to the diesel 
en&ine, a bl&h speed alternator connected directly with 
tba turbine and a series of rectifies connected at tb* 
output of tbe bi&b apeed alternator. The alternator and 
rectifier* for© a higb epe-ed electric generator. A load 
control aeane oonnaotad at tbe output of the alternator 
la proTlded for oontrolllnff th* output power tberaof\ 
Tb* ni&b ap&ed generator la connected in parallel witb 
tfce maiti traotion generator <mob tbat tbe traction motor* 
Daft be eupplicd with extra eleotrioal oov*r when 
raqUif ed«. 
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1X8347^ 

7257-2 

This; invention relates to diesel electric loco- 
motives and wore particularly to a booster unit for 
boosting the locomotive pover output. 

The diesel electric locomotive has long been 
regarded bs & relatively powerful and energy efficient 
source of motive poster for »any rail transport applica- 
tions* Bowerer, it has been recognised that feore power- 
ful internally powered locomotive than is currently 
available namely, the diesel po*er locomotive vouid fee an 
asset to aany railways * Tbie U because the more power 
the locomotive entoodies T tbe more productive It la pro- 
viding that this power can be successfully transferred to 
the driving aheets of the locomotive and tbe rati it 
rides on. 

it has been found that a mora povperf ul locomo- 
tive cen be provided by <*addin£ to 0 or "boosting" the 
power of the widely used diesel electric locomotive vitb 
an onboard electric power-producing booster colt. The 
booster unit is an engine and an electric generator that 
would assist the effort ohea needed of the locomotive 
dieeel engine and traction generator by par aliening tbe 
electrical output from both generators for supplying tbe 
extra eleotrlcai power to the traction motors. 

r 

V 
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Because of tbe minimal space araiiable on the 
diesel ele&trtc locomotive itself i tbe required booster 
unit (engine and generator) must be compact and must have 
a hlgb poxer density (relatively high po\?er output for 
its volume). 

It has been found that tbe biga potter density 
gas turbine is very well edited to fcbe limited space 
requirement required by a booster unit. Aleo, it has 
been found that a bifrb speed alternator la equally well 
suited in physical ai*e for ita relative power conversion 
capacity eino* tbe high spaed alternator ie ablB to run 
directly froa the &aa turbine without a froarbox whicb is , 
spaoe ooosomiDff end energy robbings 

la additioo to tbe power density aspect of the 
gas turbine and complimentary high speed alternator, a 
number of sttribotea have been found to make this poxar 
prooooin^ equipment attractive in rail transport for the 
application belo* oonaideran. First it is the ability of 
gaa turbines to run intermittently, saoond is the lon$ 
service life with a relatively minimal, maintenance 
requirements and thirdly the gaa turbine salinity. 

It baa been found that even with tbe relative 
inferior thermal efficiency of tbs gaa turbine as cor- 
pared with the diesel engine the Locomotive Booster Unit 
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<gas turnbiue and nigh speed alternator) cao Inprove tlx© 
operating eoonomy for railwaye with s certain operational 
characteristic. This characteristic ia the need to neBt 
peak motive power demands for relatively short periods of 
time. Typical of a railway vith tils characteristic ie 
one Kith steep grades and heavy touna^e tooving in ©oe 
direction, Tai& can describe railways operating in noun- 
tad none terrain hauling resource product*. Under these 
conditions tne diesel motive power operating" economy eau 
be improved with the implementation of the locomotive 
booster uoit by providing: additional power on a limited 
duty oyale- IT the loeowottve 1 s traction motor can 
accept the additional power and if there ie adequate 
wheel and rail adWaion the Locomotive Booster Unit 
effectively replaoea the additional diesei electric looo- 
motives that are In the consist for neetius the peak 
motive power demands. With thia conoBpt of operation^ 
tbo Locomotive Booster Unit is used only when it la 
needed to raise the peak power output of the dieeel 
electric locomotive to meet peafe motive power demand , 
The tioooraotive Booster would not be oeed for operating 
segments where power provided by the diesel engine ia 
sufficient, thereoy retaining the superior eoonomy of 
straight dieael loootnotive operation. 
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Accord! n Ely a toaster unit would inareas© tbe 
borsaporar provided per locomotive unit and a 
corresponding reduction in the number of units needed to 
handle a train or to operate a railroad, With this 
reduction in tbe number of units there are substantial 
oapital and operating cost savings. 

The limited high fuel consumption for the 
enargy that is produced xbile power boosting is fully 
off Bet by reduced capital r maintenance and possible 
-energy coat providing the described oooditlooa create 
peak motive power demand of sbort duration and the loco- 
motive Booster operates on a sufficiently limited duty 
ovale. There 1* the possibility with locomotive power 
boosting to substantially or fully offset tbe additional 
fuel that is used during the boost period by no* taxing 
the train movements total energy requirement with the 
extra, energy that 5 a needed to haul additional die eel 
also trie iooo»otive that are neadod for a limited period 
of time. 

*aoordingly, the present invention provides a 
booster unit for diesel electrio locoaotlvea having a 
frame mounted diesel engine, a main traction generator 
and a series of traction actors connected to said genera- 
tor * comprising: a Era* turbine mounted on said fraae 
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adjaoeat to said dieeel engine; a high speed alternator 
connected directly witb e*ld tarhine; a aerie* of rec- 
tKlera at the output of aaid high speed alternator, said 
alternator and rectifiers forming a bigb speed treetion 
generator? load control mean* oonneoted at tie output of 
aaid alternator for controlling the output po*er thereof, 
wherein said high speed electric generator 1b ooaoected 
in parallel with Said main tract loo generator aucb that 
oald tractioo motors can be supplied with extra electri- 
cal power when required. 

Particular embodiments of tbe Invent loo vlll be 
onderatood in conjunction with the accompanying cravings 
in which: 

Vigor* 1 is a schematic of the locomotive 
booster unit as used according to the present invention. 

Tbe schematic of figure 1 ahova the intercon- 
nection of the dlessl electric loeoiwtive booster 11 
vhitfi is basically us*d a* a aecond cover source and la 
mounted on the frame* and under the hood of the conven- 
tional dieael electric locomotive, tbe locomotive 
booster 11 ia comprised of a gas turbine 12 uhleh ie used 
aa tbe prime morer. Tbe gaa turbine la directly con- 
nected to a high speed traction seoerator T3 whiob la 
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1^8347^ 

basically comprised of a high apeed alternator connected 
to o aeries of rectifiers. Tbe boosters output 1* and 
control line 15 la integrated iDfco Ub electrical aystem 
which £s run by nioroprooessor controller 17. the gae 
turbine 12 is fueled from the- loeoiBotive's fuel tanks 
Hit* dieael fool. 

me governor or load controller IB la used in 
oon junction tflth a porar controller 19 to regvlate the 
loading of the senerator 13 (and therefore, the 
reetetajioe it offer* to the turning of gas turbine 12) 
just matohea tne horsepower the turbine oan develop, and 
permit the eyetBin to remain stab 1b at the governed speed* 

The baaio electric diesel locomotive is pro- 
vided vith a diesel Bnfcine 20 used aa a prime aover, aoo- 
neoted to a main traction generator 21 which is* further 
connected to a aeriea of traction rootora 22 supported on 
eaoh axle. Similarly, a governor or load controller 24 
la being used along with excitation system 23 to regulate 
the field of generator 21 so that tbe eleotrioal po*er 
produced by tne generator matches the horsepower the 
dieael can develop . permitting the system to stay stable 
at the governed epeed, 

Oaa turbine 12 has to roeei a certain number of 
physical renoire&ents such as a small physical size, 
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required po>?er output t rugjrodoeaa, simplicity r availabi- 
llty and oost. Such a gas turbine is currently ooaaer- 
cially available as a Kawasaki* Oaa turbine wodel KU-01 
which cao develop 1600 horsepower and able to rotate the 
high speed alternator at 22 t D00 revolutions j>er minute* 

The high speed alternator used for generator 
13$ i* » permanent magnet synchronous alternator pro- 
viding superior power (tensity f efficiency and overall 
ruggedsess. 

an auxiliary gearbox (not shown) Is oouatad on 
the and bell of tha alternator* The gearbo* allow 
accessories, such as the fuel pilap and tbe governor for 
the gee turbine, to be mounted. The output voltage of 
the alternator will be constant at approximately 1,300 
volts when recti rie&\ The governor load controller 18 
caj) either regulate by phase control with tbyrlators or 
fcy ose of a cbepper olreult operating at 1>BD0 ?oite- 

The system could be counted on a 6 axle loeemo 
tl.ve capable of utilizing 6,000 horsepower at tha input 
to the electric transmission. Bever traction sootore like 
to EKD'a D87 ara capable of developing fl75 horsepower per 
motor and would be suitable for this type of locomotive 
and power output- Such a locomotive is made available by 
General Motors* of Cs.oa.fla> meael Division under Model 

* Trade KarkB •/ 
-7~ 
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SD60 yhicb i« rated at 3 r &D0 horsepower and with power 
boosted vtovld oe rated at 5^00 toorBepouar at the alter- 
nator inputs* Other similar loconotiv© units eould alao 
oe adapted to use a booster unit. The type of loaomotlve 
wlll p of course, b* dependent upon, the operation ead 
terrain the locomotive is used for because jninUmm aoeods 
effect traction capacities and wfofrela sd4 rail adbeaioii,. 
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Tbe Brobodineflta of the Invention in vhicn an 
exclusive property or privilege la claimed are defined ae 
follows: 

1, A hooster unit for dieael electric locomo- 
tive having a fr&ne mounted dieoel engine, a piaio trac- 
tion generator and a series of traction waters connected 
to said generators f comprising! 

a gas turbine daoanted on said frame adj&oent 
said dieeel engine; 

a njlgH speed alternator connected direotly *lth 
said turbine; 

a series of rectifier a connected at the output 
of said high apeed alternator, said alternator and rec- 
tifiers forming a high apeed electric generator; 

load, control mean* connected at tbe output of 
said alternator for controlling the output power thereof, 
sal d high speed generator being oonneoted in parallel 
with said roaib traction generator auoh that said traction 
njotora -can he suppli&a* Kith e*tra electrical power when 
required . 

2, 4 booster unit as defined in claim 1 
wherein said, control means eomprieee a phase control cir- 
cuit having thyrlstore and filtering. 

3, A booster unit as defined in claim 1 

wherein aaid control maana la regulated by i&eaos of a 

/* 
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chopper circuit operating froro the rectified toi&b speed 
alternator output* 

4. A booster unit rb defined lo claim 1 
Khereln said high spe«d alternator ie a permanent magnet 
synchronous alternator. 

5. & booster unit a» defiDed I* claim 1 
further comprising an auxiliary gearbox mounted on the 
cod of saJd alt Br ua tor or driving peripheral eotJ J pfcent. 
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